Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.126; data-to-parameter ratio = 15.0. Refinement R[F 2 > 2(F 2 )] = 0.042 wR(F 2 ) = 0.126 S = 1.12 5237 reflections 350 parameters H-atom parameters constrained Á max = 0.17 e Å À3 Á min = À0.15 e Å À3
In the molecule of the title compound, C 34 H 36 O 4 , the two 4isobutylbenzoyl groups at the 1-and 8-positions of the naphthalene ring system are aligned almost antiparallel, and the benzene rings make a dihedral angle of 21.59 (7) . The dihedral angles between the benzene rings and the naphthalene ring system are 69.26 (6) and 64.29 (5) . There are no classical hydrogen bonds in the structure, but inversionrelated molecules engage instacking, with an interplanar spacing between related naphthalene groups of 3.4120 (16) Å . et al., 2012) . The aroyl groups in these compounds are almost perpendicular to the naphthalene rings, and are oriented in opposite directions (anti-orientation). Moreover, we have also clarified that the aroyl groups of 2,7-dimethoxy-1,8-bis(4-phenoxybenzoyl)naphthalene (Hijikata et al., 2010) are oriented in the same direction (syn-orientation). As part of our ongoing studies on the molecular structures of these kinds of homologous molecules, the X-ray crystal structure of the title compound, 1,8-diaroylatednaphthalene bearing isobutyl groups, is discussed in this article.
Related literature
The molecular structure of the title compound is displayed in Fig 1. Two 4-isobutylbenzoyl groups are situated in the anti-orientation. The dihedral angle between the best planes of the two phenyl rings is 21.59 (7)°. The dihedral angles between the best planes of the 4-isobutylphenyl rings and the naphthalene ring are 69.26 (6)° and 64.29 (5)°.
The C═O bond of the ketonic carbonyl moiety (C12═O4), carbon atom (C31) of isobutyl groups, and benzene ring lie In the molecular packing, C-H···O interactions between the carbonyl oxygen atoms and hydrogen atoms of benzene ring are observed along b axis. The C-H···O interactions effectively contribute to stabilization of the molecular alignment (C21-H21···O4 = 2.34 Å; symmetry code: x,-1 + y, z; Fig. 2 ).
Experimental
To a 50 ml flask, 4-isobutylbenzoic acid (1.96 g, 11.0 mmol), phosphorus pentoxide-methanesulfonic acid mixture (P 2 O 5 -MsOH [1/10 w/w]; 22.0 ml) were placed and stirred at 333 K. To the solution thus obtained, 2,7-dimethoxynaphthalene (941 mg, 5.0 mmol) was added. After the reaction mixture was stirred at 333 K for 1.0 h, the reaction mixture was poured into ice-cold water (30 ml). The aqueous layer was extracted with CHCl 3 (15 ml × 3). The combined extracts were washed with 2 M aqueous NaOH followed by washing with brine. The organic layers thus obtained were supplementary materials sup-2 Acta Cryst. (2012) . E68, o3348
dried over anhydrous MgSO 4 . The solvent was removed under reduced pressure to give cake (100% yield). The crude product was purified by recrystallization from methanol (32% yield). Colorless platelet single crystals suitable for X-ray diffraction were obtained by repeated crystallization from ethanol. 3, 29.3, 45.4, 56.2, 111.1, 121.5, 125.3, 128.5, 128.9, 129.4, 131.7, 136.4, 146.7, 156.0, 196 
Refinement
All H atoms were found in a difference map and were subsequently refined as riding atoms, with C-H = 0.95 (aromatic), 0.98 (methyl) Å, 0.99 (methylene) and 1.00 (methyne) with U ĩso (H) = 1.2 U eq (C).
Computing details
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO (Rigaku, 1998); data reduction: Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 0.0578 (6) 0.0690 (8) 0.0419 (5) −0.0008 (5) 0.0037 (4) −0.0095 (5) O3 0.0656 (7) 0.0522 (7) 0.0466 (6) 0.0076 (5) 0.0103 (5) 0.0012 (5) O4 0.0626 (6) 0.0452 (6) 0.0515 (6) −0.0059 (5) 0.0161 (5) 0.0028 (5) C1 0.0543 (8) 0.0444 (9) 0.0385 (7) 0.0016 (6) 0.0132 (6) 0.0038 (6) C2 0.0615 (9) 0.0520 (9) 0.0402 (7) 0.0029 (7) 0.0144 (7) 0.0031 (6) C3 0.0670 (10) 0.0617 (10) 0.0456 (8) 0.0080 (8) 0.0229 (7) 0.0026 (7) C4 0.0595 (9) 0.0571 (10) 0.0549 (9) 0.0059 (7) 0.0238 (7) 0.0094 (7) C5 0.0483 (8) 0.0528 (10) 0.0607 (9) −0.0002 (7) 0.0139 (7) 0.0073 (7) C6 0.0525 (9) 0.0526 (10) 0.0552 (9) −0.0028 (7) 0.0049 (7) −0.0003 (7) C7 0.0523 (8) 0.0459 (9) 0.0436 (8) −0.0006 (7) 0.0082 (6) 0.0009 (6) C8 0.0505 (8) 0.0394 (8) 0.0399 (7) 0.0011 (6) 0.0098 (6) 0.0043 (6) C9 0.0520 (8) 0.0402 (8) 0.0405 (7) 0.0011 (6) 0.0120 (6) 0.0064 (6) C10 0.0525 (8) 0.0447 (9) 0.0484 (8) 0.0018 (7) 0.0165 (7) 0.0079 (6) C11 0.0587 (9) 0.0518 (10) 0.0294 (6) 0.0052 (7) 0.0090 (6) 0.0023 (6) C12 0.0529 (8) 0.0437 (9) 0.0304 (6) −0.0037 (7) 0.0072 (6) 0.0026 (6) C13 0.0525 (9) 0.0558 (10) 0.0358 (7) 0.0014 (7) 0.0099 (6) −0.0001 (6) C14 0.0521 (9) 0.0589 (11) 0.0492 (8) 0.0019 (7) 0.0056 (7) 0.0025 (7) C15 0.0640 (10) 0.0599 (11) 0.0540 (9) −0.0040 (8) 0.0094 (7) 0.0004 (8) C16 0.0617 (10) 0.0731 (12) 0.0600 (10) −0.0103 (9) 0.0213 (8) −0.0056 (8) C17 0.0517 (10) 0.0813 (14) 0.0927 (13) 0.0007 (9) 0.0260 (9) −0.0087 (11) C18 0.0587 (10) 0.0632 (11) 0.0731 (11) 0.0066 (8) 0.0207 (8) −0.0032 (9) C19 0.0499 (8) 0.0452 (9) 0.0311 (6) −0.0029 (6) 0.0088 (6) 0.0016 (6) C20 0.0533 (8) 0.0480 (9) 0.0401 (7) −0.0033 (7) 0.0149 (6) 0.0020 (6) C21 0.0593 (9) 0.0467 (9) 0.0450 (8) −0.0014 (7) 0.0157 (7) 0.0011 (6) C22 0.0532 (9) 0.0534 (10) 0.0366 (7) 0.0029 (7) 0.0055 (6) −0.0010 (6) C23 0.0484 (8) 0.0610 (10) 0.0569 (9) −0.0039 (7) 0.0155 (7) −0.0073 (7) C24 0.0524 (9) 0.0503 (9) 0.0523 (8) −0.0067 (7) 0.0134 (7) −0.0032 (7) 
PROCESS

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
